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(57) Abstract: 




PURPOSE: A semiconductor image device package using 
flip chip bumping and a fabricating method therefor are 
provided to minimize the size of the package and 
remarkably reduce the size of an ultimate module by directly 
forming Au in an electrode pad and mounting the electrode 
pad on a circuit board. CONSTITUTION: A plurality of 
electrode pads are exposed by an insulation layer in a 
semiconductor image device(110). A multilayered lower 
metal layer is formed on the electrode pad. An Au bump is 
formed in the lower metal layer. The semiconductor image 
device package having the Au bump has a plurality of 

substrate electrode pads. An image sensor assembly is attached to a glass substrate(200) by using anisotropic 
conductive polymer. The Au bump of the attached package and its surroundings are protected and sealed by the 
anisotropic conductive polymer. An image sensor region is sealed by a transparent circuit board. 
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il4 

■S- ^-fr ^£*H t^i4(CM0S Image Sensor Chip)* J^l 4 (Package)^ #£.3. *}5^M 

£2flSMBH 414 (3H4 44°1 1 34 ^<LMH +^3L =L3 7]$ ^) ^ofl^ « A] 

4 OH 4^ Au ol-g-tt n?)*] ^3, * H 4^44 oj = 0 ].g.$ JZf-^t- 4^4fe 4# 

s. 4'-; . 

oil- °]-8-*H *)H4 43H4 n?}*} -i%S^ AU ^ ^-1; 0]UJ- ^Jfl £ 

4 4 (Anisotropic conductive polymer)!: 4-§-44 ^^S)5.7f *S444 $\3.7]& 4\<% ^44tr COG 

(chip on glass) ^44 ^4 *44 #4^44 444 5^0) oj-g. ^ o^]-. 



i-ll II 51 
£ 5. 

:>] 

«L>£*0 t4^4, Au $2., 444 m 4^-f 4, 4^ €elDli cOG(Chip on Glass) 



444 



£ la ifl4 £ lc 4#4 cf^o] ^2fl.= -& £fe #4^4 g ^ af.^. 7 flB3--^ o g 

5L 2a ifl4 5L 2f ■& #4 4 t£o] 4 0.5.4, 4- 4^ #4^44 Au 4 ^44fe #3 

•i- 444 

£ 3a 44 £ 3j £ #44 4*1] €4dt4 £U3 *M4* SjS7l^ ^ ^ 21^7)^^ 50-71x1 



£. 5 £ ^ ^tl- tfefll- H-^-Hfl 7fl^y -g^E. 

£ 6 £ i4a.7Hl cfl«fl ^ ^12^ «KE*)1 2fl7l*13 H7l ^j-ijL^t 71^3] AjlA] 

I : Urtfi*} 2 : 

3 : oj^ 4 . # c ^ojoj 

5 : 6 : 4^ 7}*& 
7 : °] H. 8 '■ 

9 : 4r^B 10 : *c) 

II : HI- 7]* 12 : 7]# °W*| m*) 
100 : SfJf HO : ##£7} 
120': 130 : ^ ^# 

140 : 150 : ^JflH 

160 : £^ ^-g- # 3 <H3 §^ 170 : Au $ = 

200 : ^ ft 315-71* 210 : 7]* ^^sfl^i 

220 : 34 S^-fr ^i^-^H 230 : <W f-eH 

240 : E^ 245 : 7]* 5- 

250 : £3 «HE. 260 : 7>i^ 7l* 

270 : ^-g- 1 280 : °H*1 -SH 

290 ■: 4^ ^ 300 : €2 

310 : ^S. 320 : |i *d| 

€■ 1H£ t^i4-§- °H*1 31*1 J4M*H ^-^ ^ j£i} o.Sfe Au ^(Au bumping 

<a«>.^ ^.s., <>M*1 jl^] #^-i7l-el-ji£ ^ o.SA), ##£^74-3- £ 5) 



o]&\ olol^l AflA] 7l^H %^\7\ 4*fl4fe ^4 444 44 44 ^414 4 3}] 44 444 ^44 5] 

fe4, Olf. A^Tg 0>2fl4 7^4. 

£ la 44 £ lc » tii]^, 4^4 hvs^i *4£44)4 444 44 £1-4 5i lc i £44 44 44 4^ * 

440), 44 *44 ^44 4£ 44H(9) 4 44 $2 *44 444<Hl 444 444 44 ^^1^(12) 4£S 4 

444 44. 

o)^ o]v}x) sfl44Q2)fe. £ lb afl £4"4 tf}<4 £o) ^4.4 4#(6)44| EH;=(7)3. 4444 4fe f-4^4 

£fe 444 444£ 4444 oiji, n 3fl -7] x] iflJfoflfe £#>L*Kl) 444 €4 44 4£4, 444 

^4' 44- 4£ 444(4) 444 441 7)^(6)4 ^Hii 4444 $Ui, 4444 444(5)4 34*11(8)3. 34 
4*1 44 4 "T" 44 ££4 4 £Ji:44. 

444 44 4^4 4£4 44£4 444 44 5-1:4 37|fe, 4£41 44£4(l)7l- 4444 sfl ^] 37] 

44 444 44££ 4^44 4144 4£4 44£4 444 4114 £#4 34fe 444 444 44 3711 4£ 
4 £ ^4a1 7] fe 7 H 4 4 4444. 

444 71 * 444 ^1443. 4.4 4«fl4 #£ 444(4) 44 4 14^4 *4 £4 444 444 44 *1I444, 
444 44(4)4 44 4-714 34 7} 44fe 444 44^ 4£, £4 44 44444 44471 nfl-g-ofl 4^ 
44J-47K4 ^444, «li 44344 £44 444££ 444 4 444 44^ 44. 

444 4 444 4e 44 f-444 £4 PC4 44 444 £44 -fMHl 44 4 44 £ 44 4?-44 

£?§4 444££ 4^44 4 4fe *§*fl4 ^44 4 4444 4*44 444 44 £14 
£441- 44^4 44. 



444 0)*L.3I7.|- 44r 7|^^ 4*11 

4 £44 444 44 ^4 4444 444^4 4£4 4 44 444 £4444. 

4, 4 414 4£*H *4£4 444 44 £44 34 4£4 #£4 444 ^4 4 344 7 4£* 4*11 444 4 
h 444 4^ 444 444 44^s-°ll Au« q% ^$*)^ 21^444 ^444 #4^ Au 444 444 4s 
4 #4^44 34441- 4444 5J44. 

4 41 4 44^4 44 44 4^44 44fe, Au 134 44^44 $3-7)%^ 444-^, i4 S44 44 4 
iis4-fe 44* 444 4444 4444 4^4 5144-. 

4 414 443.4 44 & 4^ 4^4, 44 *4^s ^1^4 4£^ll 44^4 4444 44 4^4 1-4 
4# 444 ^11^4 4£4 444 443-44 4444 444. 



414 4^ 4 44 

44 4 44 744 4 414 444 4444 4 4 4sl^1 44^4 44444 £44 4444 4444:, 
44^£s. 444 444 4^h4 4fe 4£^11 €4^44; 

£44 444£ 4 4444 444 444££ 44 ^444, Au £44 4444 ^44fe 4^4; 

44 Au £44 4444 444 £4 444 444 1:44 ££4 44, £4 4 4444 44 444£ 4 4 4 
444 444 #4* ^1444 445fl£ 444 £#4£4 44^44- *44; 

44 £#4 Au £#4 4444 444 Au 1- £#44 Au 4—4 ^444 444; 

44' £44 Au ^£4 4£35. 4444 44 Au £#4 4444 44 ^444 4^44 4^4 £444 44 
44 4 44 4*J££ 44. 

£4, 4 444 4£^1 44£4 444 44 £§4, 44 444£4 4 V 4 4444 444 ^44 44 

44444; 



4?1 44 ^44*°1 ^d^sflE.s^E-i ^4 34^4 44; 

44^H7f %<$S\6\ Safe 4^4 SU444 ol fe H7 1- £ ^ ^4^0] ^-«-5]ol olfe ol » 

4 51^ 4e]4# EI SEfe ^44fe -§-44, 

°14 #^^7} EJE^T^ ^4*H SUfe ^4 457144 tf 7 ) Au ,g £7} ^4^4 = 34 

*Mfe 4^4; 

44 O}^ #EH1- 4^4 7>3H E4^ #44°1 Au ^=4 4 44 45.444 44 444E A} 0] ofl A] 

44*1 ^4^4 4^, 44°H 14 7>SH f-^H 4*1* 44^4 hVe^] f-Aj-^^o] oln)^| 4^1 oj q 0 | 
^■g-S|3E.4 *H^4 3*4 £-3- 44. 

4714 44 it 4434 4*MH ^14 #C| 4*113 «>l««^7l JH«fl :§44 £44 42:4 

aj 4434 4*hi-& 4^1*1 4^44. 

£ 2 fe fe 4^1 45=4 44^4(1 10)ofl Au ^44 344fe 4^4 ^15 44<-J] 3H4. 

44, E 2a 1- 4^44, 4E4 44ii4(110)4 &4i 4 ?l ^(120)4 44 0.3. 444^ ^5- °] 

4^-lfe ^i^2flS(150)» ic^^U, n |4f2] 44440^ ^44(130)4 Au E#* ^ 

44(140)4 H^44. 

°H, -§"4 444(130)4 4^4 44^4(110)31 4^4(120)4 *d4«150)4 34^1 444 Ti Al lEfe Cr 
4 4*34 4^ 44* 444714 °1*4 444fe 4^#°1 € 4 Si^^, Au £44 444(140)4 44 4E^4 
4^4 44^5.^ Au Hife Cu 5£fe n 4^ ^ 44 4?HH Ni afe n 4^ = 4 444 4 oi^ 

^4 ^44(130)4 100~5,000A 4^ Al 44 A14 4^ *H4, Ti 4^, Ti4 44 Cr *114 Efe Cr 
4 4^14 o\± 54a 4^4fe 53^1 44344, 3 3- 3 4444 Ti Efe a 4^ 44^1 3444. 

Au E-^4 444(140)4 100~-5,OOOA Au, Cu Cu 4^ afe NiV 44, Ni3] 4^ ^ «H 

2= 44^- ^^4fe 44^44 47] ^j£E ^ ^144^ Au 7]- 7}4 q.^^ ^ 

n^H, Au ^ = (170)1- 44^^(150) £Efe ^^i4 *8^Al?l7l ^4 £ 2b 4| 44 7i o] 

47l Au £^-g- ^4^(140)^1 4^ 44i £4 4^8 4 44^3 4^(160)4 Ei4 44, ^ 444^ 44^ 
4^4 Au 7> E^sH4 4 471 ^4^^.(150)^ °J^4 C) 1 ^44514 44^ ^.^^ ^.4^ 

aeU, £ 2c * E 2d «| ea]4 44 yy-ol #71 t#4 Au E44 ^4^(l40)al 44 & H Au » E44<^ Au D=( 
170)1-^^44. 

77.5U, e 2d i E44 44 7J-01 #7) 3fl & l^4 e^ 44^ 1-^(160)4 ^sKa, BWte £ 2e <>ll 
E44 44 40] aj-7] Au $ = (170)* 4^3. s. aj-8-sH Au E44 444(140) ^ 44 ^44(130)4 44 
*}}^t}R.z.*\, 4 4^^1 44^4 4^-Hli 4^ Au $H(i70)7> ^4 4£^11 44^44 ^2:44. 

£ 2f fe Au $=(170)7V 45L4 44^4(110)4 7fl4^^s E44 ?3^4. 

47l'4^4s 7|2:4 4 4^al 4£^1 44^4 n°]*\S= ^4-?_4&i 4£4 ^1#4 ^444 ^4 

4^ 4^ 0)011 4444. 

44 ^4 47l 4^ .2.3. 444, ^ Au «S = (170)7> ^^4°1 Slfe 4^4 44^4(110) sfl4^4 44 
4e]4fe 534 ^14 4^4 sis 4 4(200)^1 4^3-4, 6 1# £ 3 ^11 ^44^1 ^ss. 444^4. 

47i, e 3a 4 E44 44 4^1 fe ^144 ^s.7V ^44 4^4 315.44(200)4 42:ff_4 4^14 E4sl 



°1 - E r^4 ^5.714(200)4 «4 444 4 $1^4 f-44°l 444 ^1145,4, 43 4 sa^H 44 £4fe A 
u 4^^! i^>7> 4^^1fe 714 ^^sJI = (210)7}- ^4^}>\) sH, ti jicf 44ife sl44i5.5„ 444 4^-«-el4 4 
^44 ?i7l4^5 4^471 44 7^4 7 l^(260)o| 4^i4 4£^1 44 ^44 ^4=11^(220)4 ^44«1 44 



av 7 ] ajjf 0^4 4^4^(220)^ ^^*S H44»l ^14*44 **fl ^^H, n 7fl4£- Au 4 A <3 
^44 4-8- S 4^ ^4#(130)i: # 4^ £fe a^S. ^-g-€ ^ $l£4, 4* iSfe In-Sn-0 #4 

*H 4-8-* -r 44. 

444 444°1 ~%rQ 3\s.7)$r(200)-& 444 1-eHt- ££, £44°i ^ i^j f-sfl $ 

£1- 444 ^|4# 4444 4444 ^-g- 4*1 4444. 

BE^ ¥^4 SlS.7l^(200)^ 44 444 H7lS *lj41 ^£ 4£4 4444 ^*fl, 4~44 sfl ^1 x] ^ ol 

£4 -SCarray) afltS 4^4 <r 4£4 444 ^4 , 4441- 44 4 ?M *ll#££ 444<>I 4* 

44344. 

4"4 ^£iiL 47144 3}£7 r ^44 3£7]#(200)4 47l4££ 44431 jl^S^l 444 

444 4£l ^ 4fe Dfl7}l^l7l-A>^4. 

ol 4e4 DH7Mfe o^JSfifl 4 ^ S 4^4 ^ 4<l4, 4!- 4^4 ^^l-Tflfe £44 ^f«-(240)-fr f ^4 *3 
H *fl*44, ol I-eHfe 0 -14 ^4 4 (Anisotropic Conductive Adhesive, ACA) £ § ^s^H H4 

^ 7>*|fc ^f- (Anisotropic Conductive Film, ACF) 4 ^£ 44. 

44- o]4 4^4 f-5l4(230)fe 44sr4 £4 47}£4 £fe =L 3=44 ^4-&££ SM, 44 £4 41^ 

^Hfl Au, Ni, Ag, Cu £4^ ^a.(240)ol o}# %^s}o] o}o.^ o] 5.44 =4>*(2i0)£ m& * 

£7} J1-?£H 44. ol e 44 4^r4(240)4 37lfe 43i 44 444 ^ 0.4 0 .5 ~ 10 urn S] <Qz}=L 

7) 3*1* 4fe4. 

47] ol« 0 l- 45=4 §e]d1 (230)# 4 £714(200)4 Au $ =(170)7]- 444 4£4 44£4(110) 4°l°l 4 

*H44 4^44 44 ~ 2,000 £ ^£4 £££ 7ft *H =r4» 4*44 4a ~ ^-S- -?r44°i ^s)-4?l 
4. 

o]sL4, a 0 >cH4^ 4^t4 ^i^^r H*)^ ^^-(240)4 444°J ^^ol ^^4^., Au ^H(170)4 7l 

^ ^^4^(210)7} t^fe ^-^-ofl^fe ^44 ^44 4*11 717114 ols. ^4°1 ^°144. 

4* ^4i^4, ^-4 ^4"^ oH-lrE-li- 4 7>t4^ fe]^ -t-4# ttqsLS. %$*}7}k= 4t 

=r£ $14. 

#4 47144 1>£4 #4^4(110)^1 ^14^1- 4*11 ^€4 4^1 ^-4444 s]s.44( 

200)4 47144 *144 ^H 1 ^^(3) 4^* &$7]s. ^1^44. 

4s1t> ?4#^ 4^4 4447} 44€ ^ Sl^4 4 4^ Sl-b ^^4 s]S7l4(200H4 ^^fl^H 
¥4 ^ 7flt 4714 ai-s ^444. 

471 ^iri Au ^^(170)7} ^44 444^1 ^44 4^514, ^^4 4^44(200)^ 7)4 44^(210) 
4 44 44^4 ^^o] 7 \&^ 714(260)* ^lf-444. 

ol* 44 s. 3g 44 s.i 4 444 44^ 4^4 #4^4 444 ^44°1 Slfe 44 444 44^^.(220) 44 
°ll 47H14 4 P J4 °14 4£4 l-e!4(230)& 444 * §^14 7fii4 714(260)4 ^444 4 44 444°i ^ 
# °i41re-ll- 4444. °1 ^4444 6 14 4^4 €el°l(230)fe- 44^1 44 4 s&tr 44 44^)^-5. -44 
4 ^44. 

47l 444 4*11 444 ^4 4=44 4 44 4^1-elfe £ 3j i £44 44 4°1 444 l(270)ol 444 4 
4* °144°1 444 44 441^1 44H(280)si *e|sH 4^.44. 

ne-lES. 44 ^4^- 4^4 4^ 4 414 °1^14 44 44H(280)4 £ 4 i £44 44 4°1 

#2114 ir£ 4°H 4^ 44iS-S 4s 4 <>H4 44 47144 «14 47144 £4§ 4^44 4 4£££ 44 

£1:4 H41- 3.4 7 n 4/l?]fe 4^o] olel4 0)4^ 44 444^ 44h( 28 0)# £ 5 4 £4 

4 44 4°1 4^ 44 £(300)4 44i ji.^4££4, 4£4 1:4^4 °] ^1 ^1 44 £f-4 4^1 3.4* sj44£ 
£ %£4*) -4 4fe 53^14. 

444 4°1 4 44i 4& f-^ ^^4 6 144 4£4 1:4^4 sll44 4 =l 444^1 4^4 i44 £44 4 
££ 414^£4, 4 144i 44 4 44 i 4 £44 44 4 4^4 °M 4^44 ^£4,4 41^1 7]4a1-4 



W a.4 

#7]^ tf>4 go) £ #1^ $3* ol^-tV HVi^] t^-ix} sfl?)*] $ 3. a|| 2 £ o]nl^ 

Aflxi o^|M.^(280)^, 5L 6 oil «^ 4°1 %q o, ^t, 2 |olo^ £^1 ^-g- /[^^oj a^ 3 fl?) 

4(12)<H) afl^l^l^ H7l# 3^3-*K4 ^=3| 3)^- £f£] H/1) 4i4?]fe saf 7 f $14. 

i&4, 4 4^1 ^4 4£4 44^4(110) °14*1 aJa-) 5 fl7)^ ^flssj-fe. T^-O ^ ^ol 7 l n^ofl aJaJh]^ cf ) 

safe £44 44. " ' 

J£4, *|44 4^1 7]4r<>fl o)n)x] a]] a) iflflxl* -y^^ ^Alofl ^^-§}7l nfl^-ofl 7 ]$S] ^ ^# ^ 



(57) V41 
W% 1. 

^44(i20)i ^sfl <>i33fe 4^0] 4^4^(150)7} ^#5} #^-i4(no)i £i°H, 
44 34^(1 50MH 44£^ -7^5i 9-^^(100)4; 
47] 44 44#(iooH *84€ Au ^ = (170)4; 

4-4. Au ^=(170)4 tg^g hJs^i 4447f 44^1 7]« ^^-5(|H(210)« ^ sua. $3.7} ^ 

€ 4^41 4(200) °H °14 *i£4 l-eM(230)»444^ ^44 °H4 44 *H -iej (270)4; 

^44 444^ Au »3 = (170)4 ^44 6 14 4£4 #44(230)^ £51 ^ 11*5) ji, o)p]*| Ajix] ^^(3)o] ^ 
*V 3 s.7] 4(200) o.s 4^1- £44fe f-^ ti^a °l-§-4 4£4 ^1*1. 

444 444^(150)1- 44 4£4 i4bk4(llO)<Hl 5tH*l, 
^<a#(i20)^_ ^1^44 44sfl£(i50)» £#*1?14 4*<34; 

44. £#4 444£(150) 4 444Q20)sl 4"4i 444££ 9-4 ^44(130), £44 344(140)4 ^sH=- 
?^4; 

47] £44 44t-Q40)£) 44<>]1 £4 4^4 4 2 <H #4(160)4 ££tMs £4 4 444^ 47) 44^ 44 

3 £44 444(140) <^oi 4^4££ £#s-l£4 2fl^4fe 4^4; 

4 1 "7] i.#4 JE^-4 444(140)^] 44i Au 1- £444 4^4; 

4^1 £4 4^4 444 44(160)4 *il7R> 4. £44 Au "3 = (170)* 4^HS ^44°1 44 44 4 

44400)4 *i4 0 '4fe 4^4; 

4'7l Au ^=(170)7> ^44 444i47l- 444 714 444^(210)4 ^447] ^14 4^4 7l4i 44 444 4 
444 4^4; 

44 ^44 44 44i 444 ££, £4 95 444°1 44^1 £4 ^4-1 <%q °}$}$] -l-5l°l# ^4i4 

4 4^4; 

47l 444fe f-el^l- ^H 1 4iai 4-§-*H 444-ir i^4^ 714 4431^(245) ^ 714 445flH(2i0)l- 
-^-^44 4^4; 

44 «§44 714 444^(210) 44°H4, £4^ 444(240)o] 44^ o}^ f-e|4(230)# £^4>14 ^ 



444 4*j4; 

%P<J£ Sfl-7l^l# 315.7} ^5} S)5_7l^(200)^ 44 ^ 444^ 444 444fe 4^4 5E^4 

4 334 4^5-3 4fe #^ ^Jg-i- ol-^*> a>5L^l) f-^^xf Bfl7)*] ^i^. 

4 2 *j-i sa44, 

4?1 ^44430)4 10O~5,000A 4*114 Al *1|4, A13] 44 44, Ti 44, Ti4 44 44, Cr zfl^ £fe Cr 
4^ 7])4 4 4^14 ^ «Wl ^44 534 4^53 4fe #^ °144 4^4 #4^4 sfl?]xj ^il^uj- 

•a. 

3^ 4. 

A 2 4i oio^Ai, 

>8-7l £44 444(140)4 100-5.000A Au 44, Cu *1|4 ^ Cu^l 44 SEfe Ni S Ni Til t# *fl4 

f> 44£ «Ws H4€ 534 4^)53 44 4^ *£344 °144 #51*11 #4^4 *IM*1 

3^ 5. 

A 2 -%H1 4°i4, 

4"7l Au ^H(170)7} 451*1] #^41^(110)71- 44^14 $ 37l 4(200)4 4e*l* if-Sffe 4^4 *H4°H, 

4s,xfl #4^4(110)3. oh*] ^ c^ (3) 0 ]^3] <3<*h ^S7><g^i|«H $U, ^ahi «^i t4£4(ll0)2] 

Au ^H(170)7> ^ 44^1 7m 444H.(210)» 4514 4 53°1 4^4 4^ ^44 °144 #51*1] 44^4 

4714 aflstf^. 
^ 5 %H1 &44, 

44 ^4 3SL7l#(200H *J44 71* 44^3(245)4 ^14 444 444^(220) ^ 7l£ ^4^^(210)^, 

^4*H si«q 4 4 SE.fe 44^3 444 «§Efl3 *ll^sH, 4443 444 Ti Hi4 TiTfl 44 *H4°1j1, 

44421 444 Au Sfe Cu 4 Cu 3144 44°}^, 44 #5.3. *J444 44°^ ln-Sn-0 44 41 4 s «?H4 
Bj f a j oo ~ 5,000 A «a 534 4^53 44 f-H^j ^44 ^144 4^4 44^4 4-7)4 *4£44 

4 2 4i 444, 

47] 4 n J4 si 371^(200)4 £I€ o]« 0 v #5.$ ae)^ (23 o)fe 4^44 afe 47}i^ 4 ^ ^4°J 4*14 7l 
44, 44 44 £44 44-l-(240)°l 4^ afe 4^53 444^1, =l 441-^ a?lfe o.5 - 10 um $\ «a 
4H7l ^4* 44 534 4^53 44 ^44 °144 4^4 44^4 *14]4 ^1^4^. 

4 l 4i 

47] Au 4=(170)7> HVi^l ^^^(110)1- 4371- ^^sl Jf^^]- S)5L7l^(200)i 444°1 A 1 4sl4 t- 

4-^4^1 ^44 4434^ Ji^s]^o> ^ o^i x] ^^(3)^1 44^1 44 i °] 44*1 £4 4 534 4^53 4 
4 t^^J ^44 ol-g-4 4t4 44^4 4714 4^4^. 
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